Respiratory complex I from the aerobic yeast Yarrowia lipolytica contains 14 central subunits intimately linked with energy conservation and at least 28 accessory subunits [1]. The accessory NUMM subunit is a member of the zf -CHCC superfamily (PF 10276; Pfam database) and carries a zinc finger motif: CX 8 HX 14 CX 2 C which is highly conserved in orthologous subunits found from alphaproteobacteria to humans [2].
The structural similarity of NADH-OH and NADH, the high potency and specificity of the inhibitor with respect to complex I and its ability to suppress ROS formation [2] raise the exciting possibility that it is a natural derivative of NADH that can modulate activity of complex I in normal conditions and under periods of oxidative stress. It may be possible that NADH-OH could be produced in mitochondria by enzymatic hydroxylation of the nicotinamide ring of NADH under certain metabolic conditions. If indeed the inhibitor can be produced in cells this would provide important insights for understanding the mechanism of complex I regulation in vivo.
[1] Kotlyar A., Karliner J., Cecchini G., (2005 The work presented deals with the use of Fourier Transform Infrared spectroscopy (FTIR) applied to biomolecules, especially to the first enzyme of the respiratory chain, the NADH:ubquinone oxidoreductase, also called Complex I. Complex I couples the oxidation of NADH into NAD + to the reduction of ubiquinone into ubiquinol. The electrons gained from the oxidation of NADH are transferred to the quinone through one FMN and up to 9 Fe/S clusters. The process is coupled to the translocation of 4 protons across the membrane by a mechanism involving long-range conformational movements. This process is not yet fully understood, although recent X-ray structure [1] revealed that it seems to function in a piston-like manner. Complex I is a primary target for herbicides and is thought to be involved in various diseases, e.g. Parkinson disease or Alzheimer's disease, and in aging [2] . To study its role in these processes and to gain new insights in the structure-function relationship of the protein, a method to create a molecular probe is proposed here. It involves FT-IR absorption spectroscopy in combination with other techniques, as electrochemistry and perfusion [3] . Particular attention is given to Surface Enhanced IR Absorption Spectroscopy (SEIRAS) [4], a variation of Attenuated Total Reflection (ATR) IR Spectroscopy. SEIRAS uses a thin gold layer deposited on top of a Si crystal to enhance IR absorption. This gold layer provides a convenient way to attach molecules on its surface and can also be used as a working electrode for electrochemical experiments.
